Introduction: Autologous stem cell transplantation (AsCt) became standard of care for patients with multiple myeloma (MM) under the age of 65 years. We routinely perform AsCt for newly diagnosed MM since 1996 in our department. Patients and methods: We retrospectively analyzed all 285 transplants in 185 patients done for MM from January 1996 till December 2010. We analyzed overall survival (os) and progression-free survival (PFs) regarding conditioning, stage, complete or very good partial remission (CR, VGPR) achievement, renal impairment, single vs. double transplant. Results: estimated 10-years survival of the whole set of patients is 39% (median survival 95 months). Patients with renal impairment show same os as those without (p = 0.22). Patients show similar overall survival and event free survival regardless of type of transplant. We observed better outcome in terms of overall survival in patients treated with new drugs (p = 0.0014). Reaching CR or VGPR was not translated into better os (p = 0.30) and eFs (p = 0.10). Also stage of the disease and whether single or double transplant was used did not make any significant difference in the outcome. Conclusion: stem cell transplantation greatly improved outcome of patients with MM. Poor outcome of allogeneic transplantation in our group of patients is related to high transplant related mortality (20% vs. 0%) and unexpected high relapse rate. there is a trend towards better survival, when new drugs are incorporated at any time in the course of the disease. this fact supports hypothesis that use of these drugs with AsCt should translate into better long-term outcome.
introduction
Multiple myeloma is the second most frequent hematologic malignancy responsible for about 86,000 new cases worldwide each year (1) . the symptomatic disease is characterised by the presence of increased number of clonal plasma cells in the bone marrow (more than 10%), presence of monoclonal immunoglobulin and end-organ damage (renal impairment, anemia, hyperkalcemia, bone disease, known as CRAB) (2) . Although benefit from modern treatment is large, multiple myeloma is still considered to be incurable disease. However, in recent decade, a great improvement in overall survival has been reached. In early 60s, Melphalan was introduced as one of the first drugs that shown promising efficacy against myeloma cells (3) . Since then until the middle 90s no treatment was truly able to prolong life of myeloma patients and reached satisfactory response rate. one of the milestones was introduction of high-dose therapy followed by autologous stem cell transplantation. It has been shown in several studies, that autologous stem cell transplantation is able to not only prolong progression free survival of the patients, but also possibly prolong overall survival of the patients (4, 5) . since then a lot further research was done and several new drugs have been introduced to the treatment of myeloma patients. especially thalidomide and bortezomib have shown significant activity against multiple myeloma but the impact of these drugs on overall survival remained controversial for couple of years. now it seems clear that addition of new drugs to standard chemotherapy as well as autologous stem cell transplantation is of high benefit to all patients (6) . Combining new treatments with high-dose therapy seems to be very promising in long term disease control and even possible cure within a small portion of patients.
Patients and methods
We retrospectively analyzed all consecutive multiple myeloma patients who undergone any type of transplantation at the 2nd Department of Medicine -Division of Clinical Hematology at University Hospital in Hradec Králové from January 1996 (beginning of the transplant programme in MM at our institution and in the Czech Republic) till December 2010. Diagnosis of multiple myeloma was based ACtA MeDICA (Hradec Králové) 2013; 56(1): [9] [10] [11] [12] [13] oRIGInAL ARtICLe on IMWG criteria (2), staging of patients was done using Durie-salmon criteria (7) . treatment responses were evaluated only in patients who had a follow-up longer than 6 weeks. Response to therapy, progression or relapse of disease were defined using the standard European Group for Blood and Marrow transplantation (eBMt) criteria (8) . Complete responses (CRs) were confirmed by negative serum immunofixation. Because of later introduction of more modern staging systems (such as Iss) these were not included in the analysis. In all patients the response rate, overall survival, progression free survival was calculated. Data were then analyzed by Kaplan-Meier survival analysis in different subgroups. We analyzed overall survival (os) and progression-free survival (PFs) regarding conditioning, stage, complete remission achievement, renal impairment, single vs. double transplant and use of new drugs (thalidomide, bortezomib and lenalidomide). P value <0.05 was considered to be statistically significant. Microsoft excel 2007 and MedCalc 9.5.2.0 were used for statistical analysis.
Results
We identified 185 patients who underwent 285 transplant procedures at our institution during the given time period. there were 99 males and 86 females. the median age was 57 years (28-75 years range). Detailed summary of the disease types and patients is summarized in table 1. the vast majority of transplants were autologous procedures. 255 procedures were conditioned using Melphalan 200 mg/m 2 , 15 procedures using Melphalan 100 mg/m 2 and 15 transplants were allogeneic in upfront auto-allo setting. Most frequent conditioning in this group was non-myeloablative so called "slavin protocol" (Busulphan, Fludarabine +/− Antithymocytic globuline) (9 estimated 10-years survival of the whole set of patients is 39% (median survival 95 months, figure 1) . Regardless of type of transplantation, os and eFs were the same for all the groups of patients (p = 0.39) (figure 2). The same was found to be true for patients with renal insufficiency versus those who did not have it (p = 0.22). Here we need to point out that this is only rough division into patients with stage A versus stage B myeloma according to Durie-salmon staging system. Thus these results do not reflect the possible reversibility of renal impairment after induction treatment. on the other hand, we transplant also patients undergoing dialysis at the time of transplant and these are also included in the analysis, which means that transplant is also viable option for these patients. Patients with stage II versus stage III disease (p = 0.92) or patients who reached CR or not (p = 0.31) (figures 3-5). Significant difference in 
Discussion
Autologous stem cell transplantation has long been a valid treatment option for the treatment of patients with multiple myeloma. However, since 1996, the era has changed facing new challenging treatment options. In concordance with other previously published studies (10-13), the outcome of our patients has been significantly improved when AsCt was used. Here in our analysis we can observe a median survival of 55 months in patients who were transplanted however not treated with novel agents. this roughly represents population treated from 1996 till 2001, when thalidomide became available at the market in the Czech Republic. since then we can see a great increase in the survival (110 months at our institution) showing the great benefit of novel agents incorporated into the myeloma treatment. experience from big clinical trials also support the fact that addition of new drugs improves survival of the patients (14, 15) . Our data however have a flaw that needs to be taken in consideration. since more aggressive disease has ever existed but we were unable to describe it by other means than clinical course of the disease in the past, we probably lost many of these patients before they got a chance to profit from the novel agents and vice versa, the good risk patients showing profit from any treatment live long enough to benefit from all ways of treatment. In the view of current data supporting role of novel myeloma stratification according to gene expression profiling showed not only by Arkansas group (16) , but also by Mayo group (17), we would be definitely be able to stratify the patients more carefully and avoid unnecessary procedures and treatments. the very same story is probably true when interpreting the data comparing patients with stage II and III disease and patients in CR versus non-CR. We failed to show the benefit of earlier stage of the disease nor the reaching of CR was beneficial for the patients. This is in contradiction with recently published data from long term follow-up of major clinical trials (18) . Again, we have to address that at the time of 1996, we did not have Iss staging model nor the CR depth could be evaluated in more sensitive ways as it is possible nowadays. this could explain why the CR rate is not translated into better os. on the other hand renal failure does not seem to worsen the outcome of the patients. Important issue to address is also allogeneic stem cell transplantation. there were only a few patients undergoing this procedure at our institution and it was almost completely abandoned in 2000, however long-term survivors who are disease free exist even in this small group of 15 patients. this procedure might represent an attractive approach for very high risk patients in the future since no conventional treatment has been successful so far as supported by newly emerged clinical trials (19, 20) . In the view of current treatment opinions, the role of transplantation in myeloma has been challenged by many authors including our group. However no data so far exist for supporting a withdrawal of autotransplantation from the frontline treatment in patients with myeloma and is still considered to be the important treatment method for the patients under the age of 65 years. Role of allogenic transplantation still remains controversial but new data support this approach.
